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Abstract 

Background: Diabetes mellitus may be present in patients with cystic fibrosis starting in the second decade of life. 
The prevalence increases rapidly with increasing age. As life-expectancy increases in cystic fibrosis, cystic fibrosis 
related diabetes will be diagnosed more frequently in the future. 

Up to date, no data are available to answer the question if cystic fibrosis related diabetes should always initially be 
treated by insulin therapy. Missing data regarding oral antidiabetic treatment of newly diagnosed cystic fibrosis 
related diabetes are an important reason to recommend insulin treatment. Several centres report the successful 
management of cystic fibrosis related diabetes using oral anti-diabetic drugs at least for some years. Oral therapies 
would be less invasive for a patient group which is highly traumatized by a very demanding therapy. Based on an 
initiative of the German Mukoviszidosis-Foundation, the present study tries to answer the question, whether oral 
therapy with repaglinide is as effective as insulin therapy in cystic fibrosis patients with early diagnosed diabetes 
mellitus. 

Methods/Design: In all cystic fibrosis patients with an age of 10 years or older, an oral glucose tolerance test is 
recommended. The result of this test is classified according to the WHO cut off values. It is required to have two 
diabetes positive oral glucose tolerance tests for the diagnosis of diabetes mellitus. 

This study is a multi-national, multicentre, open labelled, randomized and prospective controlled parallel group's 
trial, with 24 months treatment. 

The primary objective of this trial is to compare the glycaemic control of oral therapy with Repaglinide with insulin 
injections in patients with cystic fibrosis related diabetes after 2 years of treatment. 

The trial should include 74 subjects showing cystic fibrosis related diabetes newly diagnosed by oral glucose 
tolerance test during annual screening for cystic fibrosis related diabetes. 
Patients are randomised by central fax randomisation. 

Primary endpoint is mean HbAlc after 24 months of treatment. Secondary endpoints are change in FEV1% 
predicted and change in BMI-Z-score. 
(Continued on next page) 
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(Continued from previous page) 

Discussion: There is only one prospective study comparing oral antidiabetic drugs to insulin in the treatment of 
CFRD without fasting hyperglycaemia. The results regarding BMI after 6 months and 12 months showed an 
improvement for the insulin treated patients and were inconsistent for those treated with repaglinide. HbAlc and 
lung function (FEVl%pred) were unchanged for either group. The authors compared the changes -12 months to 
baseline and baseline to +12 months separately for each group. Therefore a direct comparison of the effect of 
repaglinide versus insulin on BIVll, HbAlc and FEVl%pred was not presented. According to our protocol, we will 
directly compare treatment effects (HbAlc, BMI, FEVl%pred) in between both groups. The actual Cochrane report 
regarding "Insulin and oral agents for managing CFRD" stated that further studies are needed to establish whether there 
is clear benefit for hypoglycemic agents. We expect that the results of our study will help to address this clinical need. 
Trial registration: ClinicalTrials.gov Identifier: NCT00662714 

Keywords: Cystic fibrosis, Diabetes mellitus. Lung diseases. Genetic diseases. Inborn, Repaglinide, Insulin, HbAlc, 
Clinical trial 



Background 

Diabetes mellitus may be present in patients with cystic 
fibrosis (CF) starting in the second decade of life. The 
prevalence increases rapidly with increasing age reaching 
around 30-40% in the fourth decade. As life-expectancy 
increases in CF, CF-related diabetes (CFRD) will be diag- 
nosed more frequently in the future [1]. 

Negative consequences of CFRD include: catabolic 
metabolism, weight loss, more frequent/more severe in- 
fections, deterioration of pulmonary function, reduced 
life-expectancy and diabetic micro vascular complica- 
tions [2]. 

Up to date, insulin is the only recommended treatment 
of CFRD, whether newly diagnosed or not. But no data 
are available to answer the question if CFRD must al- 
ways initially be treated by insulin [3]. Several centres re- 
port the successful management of CF-related diabetes 
using oral anti-diabetic drugs at least for some years 
[4,5]. Oral therapies would be less invasive for a patient 
group which is highly traumatized by a very demanding 
pharmaceutical therapy (including antibiotics, pancreatic 
enzymes, bronchodilators, mucolytic agents) in addition 
to physiotherapy. Based on an initiative of the German 
CF-Foundation (Mukoviszidose e.V.), the present study 
tries to answer the question, whether oral therapy with 
repaglinide is as effective as insulin therapy in CF pa- 
tients with early diagnosed diabetes mellitus. 

Primary objective 

The primary objective of this trial is to compare the gly- 
caemic control on oral therapy with repaglinide tid with 
that on insulin therapy with three daily injections of 
regular Insulin over 2 years in patients with CF and 
CFRD. 

Secondary objectives 

The secondary objectives of this trial are to compare the 
two treatment regimen (oral therapy with Repaglinide 



and insulin therapy with regular insulin) in terms of effi- 
cacy and safety. 

The efficacy objectives are change in glycaemic control 
after 12 months of treatment, glycaemic control assessed 
by glucose profile done monthly (6 values), change in 
nutritional status and pulmonary function at 12 and 
24 months, as well as the need for antibiotic treatments. 

The safety objectives are the incidence and quality 
(mild, severe, other) of hypoglycaemic episodes and ad- 
verse events. 

Methods/Design 

Sponsor 

The Mukoviszidose Institut gGmbH is the sponsor for this 
trial. Collaborators are Novo Nordisk, Mucoviscidose- 
ABCF2, Vaincre la Mucoviscidose and Assistance Publique - 
Hopitaux de Paris. The protocol and all trial documents 
have been approved by the ethic committees responsible 
for the respective trial sites. The first vote was received 
from the ethical committee of the MHH Hannover 
(22.08.2001, No. 2739). The responsible competent author- 
ities gave approval (so far applicable) under EudraCT Num- 
ber 2006-001254-27 [for France and Italy], BfArM Number 
4019636 [for Germany] and BMSG Number 21.405/219 
[for Austria] . The trial was public registered under Clinical- 
Trials.gov Identifier NCT00662714. 

Eligibility criteria 

Informed consent was to be obtained before any trial- 
related activities. CF was diagnosed by positive sweat test 
and/or two disease-causing Cystic Fibrosis Transmembrane 
Conductance Regulator (CFTR) mutations. Patients had di- 
agnosed diabetes mellitus by OGTT done less than six 
months before (one year before in Italy). The subjects were 
over 10 years of age (12 years in France and Italy). Diabetes 
was confirmed by a second OGTT test. Patients in France 
needed in addition fasting blood glucose levels <170 mg/dl. 
Patients have been excluded with diagnosis of type 1 
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diabetes or diabetic keto-acidosis (blood glucose > 350 mg/ 
dl and arterial pH < 7.25). Already treated diabetes mellitus 
by oral antidiabetic medication or insulin led to exclusion 
of these patients. Severe pulmonary insufficiency with 
FEVl < 25% (France and Italy) or < 40% (Germany and 
Austria), participation in another clinical trial less than one 
month before inclusion in this trial, severe liver insuffi- 
ciency or PEG /gastric tube/ total parenteral nutrition for 
more than 4 weeks were not at inclusion. Patients must not 
be pregnant and in France and Italy breast-feeding or the 
intention of becoming pregnant or not using adequate 
contraceptive measures were not allowed. Patients after 
transplantation or in France patients which have been 
planned for transplantation could not be included. For 
Germany subjects receiving concomitant medication 
known to interfere with repaglinide therapy were not in- 
cluded. In France and Italy proliferative retinopathy, type 2 
diabetes, severe renal insufficiency, history of alcoholism, 
drug abuse, psychiatric disease or personality disorders 
likely to invalidate voluntary consent or to prevent good 
compliance with the trial protocol, legal incapacity or lim- 
ited legal capacity, known or suspected allergy to the insulin 
or any compositional component, known or suspected al- 
lergy to repaglinide or receiving concomitant medication 
known to interfere with glucose metabolism prevented in- 
clusion in this trial. 

Trial conduct 

In all CF-patients 10 years or older, an oral glucose tol- 
erance test (OGTT) following standard WHO recom- 
mendations has be performed. Oral medication was 
postponed until after the test, however, inhalation 



therapy could be performed prior to the test. During 
acute infections or exacerbations of a chronic infection, 
the test was postponed for 3 to 4 weeks until acute 
symptoms improved. OGTT were classified as normal 
glucose tolerance, impaired glucose tolerance/impaired 
fasting glucose or diabetes mellitus according to the 
WHO cut off values [6]. 

Randomization 

After detailed information by the physicians of the local 
CF centre, the patient or legal guardian decided to give 
written informed consent to participate in the study. 
The trial was open-labelled in order to avoid use of 
double-dummy technique which would have required an 
unacceptable increase in the number of injections for 
the patients. The patients were allocated to the treat- 
ment regimen according to a randomisation list gener- 
ated by a geigy random number table by central fax 
randomisation. Stratification was conducted according 
to gender and two age groups (10-15 years, >15 years). 
Every randomised patient should have been observed for 
at least 2 years and be included in the final analysis 
("intention-to-treat" analysis). 

The trial procedures are summarised in the following 
Table 1. 

Interventions 

Therapeutic regimen repaglinide 

Therapy started with 3 x 0.5 mg Repaglinide before the 
main meals. If one meal has been skipped or consisted 
only of carbohydrate-free food, tablet intake was not rec- 
ommended. Therapy adjustment (dose increase to 3 x 1 
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mg or dose reduction to 3 x 0.25 mg) occurred basing 
on blood glucose level measured 2 hours after a meal. 
The target value should have been 70-160 mg/dl. If the 
majority of values were above 160 mg/dl, the dose 
should have been further increased but not earlier than 
one week after start of therapy. The maximum dose in 
this study should have been 12 mg (3x4 mg). If low 
blood glucose levels (hypoglycaemia symptoms or blood 
glucose level below 50 mg/dl) occurred postprandial or 
before the next main meal, the repaglinide dose should 
have been reduced (see Figure 1). Asymptomatic blood 
glucose levels between 50 and 60 mg/dl could have been 
tolerated. For some patients, different doses before 
breakfast, lunch and dinner could have been reasonable. 

During the adjustment phase up to 6 measurements of 
blood glucose levels were recommended (pre-and post- 
prandial after the main meals respectively). After a stable 
adjustment was achieved, this number might be reduced 
for every patient individually, but one postprandial 
measuring of blood glucose levels had to be maintained 
daily. Each postprandial blood glucose level had to be 
checked at least once a week. 

Reasons for choosing repaglinide as oral anti-diabetic. 



A decreased insulin secretion appeared to be part 
of CF-diabetes pathogenesis repeatedly. Biguanides, 
sensitizers and glycosidase inhibitors are only of re- 
stricted use with CF patients due to the chemicals' 
hepatic or gastrointestinal side effects. In Germany, 
the most extensive experience with oral anti-diabetics 
in CF-associated diabetes mellitus therapy has been 
with glibenclamide [7]. Because of its longer lasting 
effect the risk of hypoglycaemia, especially when 
meals are skipped, is higher compared to repaglinide. 
The latter can be adapted to meals more conveni- 
ently. For these reasons glimepiride was not chosen 
for this study. Nateglinide is a substance whose ef- 
fects profile is similar to that of repaglinide. This sub- 
stance was still under approval at the date designing 
this trial while therapy using repaglinide had already 
been documented extensively. Therefore, nateglinide 
was not chosen. 

There are individual reports of successful use of 
repaglinide during CF diabetes [8]; this substance is 
also used in the USA in a study of adult CF patients 
with diabetes mellitus (Principal investigator: A. 
Moran, MD, Minneapolis) [9]. 



Starting witli 0.5 mg 
before every main meal 



Blood glucose measurements pre-prandial, 
2h-postprandial and also before the next 
main meal (6 measurements a day) 




Postprandial and 
before the next main 
meal, 
usually 60-160 
mg/dl 



Postprandial with 5 out 7 
days >160 mg/dl and 
until the next meal 
no hypoglycemia 
(blood glucose >50 mg/dl) 



Postprandial or before the 
next main meal <50 mg/dl 

Or symptoms of 
hypoglycaemia 



Keep dose unchanged 



After 1 week, increase the 
dose before that meal to 1 
mg and re-evaluate. 

After another weel<, a 
further increase of the 
Repaglinide dose may be 
necessary. 



Reduce the dose before 
that meal to 0.25 mg (1/2 
tablet) and re-evaluated the 
next days. New dose 
adjustment may be 
necessary. 



Figure 1 Algorithm for dose adjustment of repaglinide. 
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Therapeutic regimen insulin 

Insulin therapy should have been conducted by three injec- 
tions of Regular Insulin, each time immediately before the 
main meals. With asymptomatic patients, therapy should 
begin with 0.05 units per kg weight and injection. The dose 
was adjusted with regard to postprandial (2 hours after 
meal) glucose levels: The dose should be adjusted by about 
10-20%, approximated to full or half units (see Figure 2). 
Patients injected insulin using insulin pens. 

During the adjustment phase, up to 6 blood glucose mea- 
surements were recommended (each pre- and postpran- 
dial). After a stable metabolism adjustment was attained, 
this number could have been reduced individually; however, 
every postprandial level had to be checked once a week. 3 
daily measurements were the minimum, especially when 
using higher insulin doses (>0.3 units/kg and day). Patients 
with varying blood glucose levels should have been edu- 
cated about blood glucose corrections based on body 
weight and insulin demand. If the absorbable carbohydrate 
content of meals changed significantly on a daily basis, then 
a separate carbohydrate exchange unit factor for every meal 
based on pre- and postprandial measurements had to be 
determined. 

Reason for the choice of insulin therapy scheme 

For insulin therapy of CF patients, conventional schemes 
(1-2 injections a day, fixed or varying mixtures of regular- 



and NPH-insulin) are advocated as well as intensified ther- 
apy schemes with 3, 4 or more injections and flexible adap- 
tation of insulin doses to the expected food intake and the 
measured blood glucose level [9]. The study described here 
aimed at CF patients who have been diagnosed early, thus 
making an intensified therapy scheme unnecessary. In the 
case of type 2-therapy, which shows some parallels to 
CFRD, recent years have shown a development away from 
doses of premixed insulin with high NPH contents and to- 
wards pre-prandial doses of regular insulin [10]. Most CF 
diabetes patients show very high postprandial blood glucose 
levels, whereas fasting values and pre-prandial values 
remained normal for a long time. Therefore, a therapy of 3 
regular insulin injections is advisable from a pathophysio- 
logical viewpoint. A dose of 3 injections a day for CF pa- 
tients with an early diagnosis of diabetes mellitus appeared 
to be a viable compromise between the two aims - to apply 
a therapy scheme as simple as possible and to optimise a 
patient's blood glucose levels at the same time. 

Diabetes education at the onset of therapy 

All CF patients with newly diagnosed diabetes mellitus had 
to be educated intensively about food formulations, effects 
of food on blood glucose, blood glucose measuring, blood 
glucose documentation, risk of hypoglycaemia during ther- 
apy, treatment of hypoglycaemia, long-term effects of high 
blood glucose levels, and characteristics of diabetes mellitus 



( \ 

Beginning with 0.05 units per kg weight 
before every main meal 



Postprandial and before the 
next main meal, 
usually 60-160 mg/dl 



Pre-prandial blood glucose measurements, 
2h - postprandial 
and also before the next main meal 
(6 measurements a day) 
before every main meal 



Postprandial with 5 out 7 days >160 
mg/dl and no 
hypoglycemia until the next meal 
(blood glucose >50 mg/dl} 




Postprandial or before the 
next main meal <50 mg/dl or 
symptomatic hypoglycemia 



Keep dose constant 



Figure 2 Algorithm for insulin adjustment. 



After 1 weel<, increase the dose 
before this meal by 10-20% 
(approximated to full or half units) 
and again evaluate the blood 
glucose level. 

After another week further dose 
increase may be advisable. 



The next day, 

decrease the dose by 10-20% 
(approximated to full or half units) 
before this meal. 

Re-evaluate the blood glucose level. 
A dose adjustment may be 
necessary. 
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with CF. Patients who have been randomised to insulin 
therapy had to be taught additionally about injecting, stor- 
age of insulin and dose adjustment. 

Therapy duration 

Patients in both therapy strains hade to be monitored 
for 2 years; every 3 months, a standardised examination 
and documentation was intended. 

Reasons for study duration 

No relevant short-term changes have been expected among 
early diagnosed patients, especially concerning weight de- 
velopment and lung function [11]. Evidence of successful 
diabetes therapy with an oral anti-diabetic stretching over 
2 years was planned to show constitute clinically relevant 
results compared with a shorter duration. 

Discontinuation criteria 

The therapy in one of the therapy strains should have 
been considered ineffective if one of the following dis- 
continuation criteria had been met: No acceptable meta- 
bolic control obtainable over a time span of 3 months 
regardless of dose adjustment according to protocol and 
therapy compliance; occurrence of non-tolerable un- 
desired side effects under therapy; transaminase increase 
to 3 times the initial value; non tolerable allergic 
reactions; discontinuation of study by patient/family; 
se of systemic steroids necessary; desired or occurring 
pregnancy; PEG/nasal tube feeding/completely paren- 
tal alimentation of at least 4 successive weeks or 
transplantation. 

Therapy alternatives when reaching discontinuation 
criterion 

a. Insufficient metabolism control during therapy with 
repaglinide. 

Generally, a shift to insulin would have been necessary; 
doses of 3 injections of regular insulin before meals were 
recommended. If fasting blood glucose levels had been 
high, an additional dose of intermediate/long-lasting in- 
sulin before going to sleep was advisable. A shift from 
repaglinide to glibenclamide would have make sense 
only if allergic reactions to repaglinide occurred. The 
use of other oral anti-diabetics could not be recom- 
mended based on current scientific knowledge. 

b. Insufficient metabolic/glycaemic control during 
therapy with three injections of regular insulin. 

Usually a standard intensified therapy of 4-5 injections 
a day was recommended. 

Outcome measures 

Primary endpoint: 

Primary endpoint was the change in HbAlc after 
24 months of treatment. 



Secondary endpoints: 

Secondary endpoints were glycaemic control assessed 
by mean HbAlC and mean blood glucose profile; change 
in BMI-Z-score; change in FEV1% predicted and safety 
assessed by antibiotic therapy, incidence of adverse 
events, number of hypoglycaemic episodes, all symptom- 
atic hypoglycaemia, hypoglycaemia that necessitates the 
help of other persons, hypoglycaemia with unconscious- 
ness or coma and number of blood glucose levels below 
50 mg/dl in relation to all blood glucose measurements. 

Quality assurance 

Clinical on-site monitoring in all trial centres was 
done by personal visits of a clinical monitor according 
to standard operating procedures of the Interdisciplin- 
ary Centre for Clinical Trials (IZKS) Mainz starting 
2008. The monitor checked the informed consent 
forms and reviewed the entries into the case report 
form (CRF) on the basis of source documents. The 
physician allowed the monitor access to at all essen- 
tial documents and provides support to the monitor. 
The IZKS Mainz assisted the physician to conduct 
the study according to the protocol as well as to 
regulatory and ethical requirements. 

Data management 

University of Ulm conducted the data management of 
the trial. All protocol-required information collected 
during the study had been entered by the investigator, or 
a designated representative in the CRF. CRF data were 
entered by University of Ulm into the database. During 
the study, data were exported into the statistical analysis 
system and checked additionally for plausibility, 
consistency and completeness. Based on these checks, 
queries have been produced. Any missing data or incon- 
sistencies were reported back to the respective site and 
clarified by the responsible investigator. After all correc- 
tions were done, the database was closed and used for 
statistical analysis. All collected data have been proc- 
essed according to the German Data Protection Law and 
handled in strictest confidence. 

Power calculation/analysis 

Which number of patients was necessary to show a 
significant difference between therapy strains of 80% 
power on the one hand and p <0.05 on the other? 
Retrospective HbAlc data from a database of the CF 
centre at Medical School Hannover were used. Mea- 
surements of n = 132 HbAlc within the first two 
years after diabetes diagnosis of n = 44 patients older 
than 10 years at the date of diagnosis resulted in an 
average value of HbAlc = 5.6 ± 1.5 (average value ± 
SD). Within a similar group (older than 10 years) but 
without diabetes n = 763 measurements yielded an 
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HbAlc of 4.6 ± 0.68 (average value ± SD). A difference 
of 1 (which is in the range of individual variations 
during treatment especially in youngsters and young 
adults) between therapy groups was considered rele- 
vant [12]. Calculation with n Query' of necessary pa- 
tients for each group was done with these 
parameters: Two group f-test of equal means (equal 
n's) 1; Test significance level, a 0,050; 2 sided test; 
Group 1 mean, i^i 5,600; Group 2 mean, |i2 4,760; 
Difference in means, \ii - |i2 1,000; Common standard 
deviation, a 1,500; Effect size, 6 = - ^2|/cf 0,667; 
Power 80%. Based on the above assumptions the 
number of patients in each group was calculated as 
n = 37. Over a treatment time of 2 years, about 30% 
of patients were assumed to drop out of the study. 
Therefore, n= 111 patients have been necessary at the 
beginning of the study to ensure a number of n = 74 
remaining patients at the end of the study. 

For analysis, the differences of primary parameter 
HbAlc repeated measures-ANOVA will be applied. The 
one-sided zero hypothesis (Repaglinide is not worse than 
insulin) will be dismissed if a p value under 0.05 occurs. 
The two therapy groups will be compared concerning 
secondary parameters statistically using the fisher exact 
test (comparison of discrete events), the Wilcoxon (non- 
parametrically distributed parameters) and the i-test 
(parametrically distributed parameters). For comparison 
of drop-outs between the treatment stains a Cox 
proportional-hazard-ratio model will be applied. 

Discussion 

As many other treatments the use of oral antidiabetic 
drugs in patients with CFRD isn't officially approved. 
Guidelines recommend insulin as first line treatment 
[2]. Nevertheless there are many centers which use 
oral antidiabetic drugs for treatment of CFRD [3]. 
The reasons for this off label use might be the hope 
to reduce the treatment burden which is even without 
CFRD very high in CF [12,13]. The only published 
prospective study comparing oral antidiabetic drugs 
to insulin in the treatment of CFRD without fasting 
hyperglycaemia [9] followed patients for 12 months 
only. The results regarding BMI after 6 months and 
12 months were inconsistent for those treated with 
repaglinide and showed an improvement for the insu- 
lin treated patients. There was no change in HbAlc 
or lung function (FEVl%pred) for either group (insu- 
lin, repaglinide and placebo). An important difference 
to the present study protocol was the way how effects 
of repaglinide and insulin were evaluated. According 
to our protocol, we will directly compare treatment 
effects (HbAlc, BMI, FEVl%pred) in between both 
groups. In the recent published study the authors 
compared the changes -12 months to baseline and 



baseline to +12 months [9] separately for each group. 
Therefore a direct comparison of the effect of repagli- 
nide versus insulin on BMI, HbAlc and FEVl%pred 
was not presented. The actual Cochrane report [3] re- 
garding "Insulin and oral agents for managing cystic 
fibrosis-related diabetes" stated that further studies 
are needed to establish whether there is clear benefit 
for hypoglycemic agents. We expect that the results 
of our study will help to address this clinical need. 

Trial status 

1093 CF patients with no previous diagnosis of CFRD and 
age of 10 years or older were screened for eligibility by at 
least two valid OGTTs each. For 145 patients CFRD could 
be diagnosed [14]. The first patient was included on 
13.03.2002 and the last patient on 01.12.2009. The analysis 
of trial data is ongoing. 
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7. M. Wiebel, Heidelberg, Thoraxklinik gGmbH/lnnere Medizin Pneumologie 

8. F. Rietschel, Koln, Klinikum der Univ. zu Koln/Zentrum f Kinder- und 
Jugendmedizin/Pad. Pneumologie 

9. M. Stern, Tubingen, Universitatsklinik Tubingen/Poliklinik 

10. H. Teschler, Fssen, Ruhrlandklinik Fssen/CF-Ambulanz f Erwachsene 

1 1. C. Smaczny, Frankfurt/IVlain, IVled. Klinik ll/Allergologie und Pneumologie 

1 2. T. Kohnlein, Hannover, MHH/Pneum. Ambulanz I/OF 6870/CF-Ambulanz f. 
Frwachsene 

13. V. Wienhausen-Wiike, Gerlingen, Klinik Schillerhohe/Zentrum fur 
Pneumologie und Thoraxchirurgie/CF-Ambulanz 

14. A. ClaaB, Kiel, Stadt. Krankenhaus/Klinik f Kinder- und Jugendmedizin 

15. T. Biedermann, Berlin, Helios-Klinikum Berlin-Buch/Klinik fur Kinder- und 
Jugendmedizin/CF- Ambulanz 
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16. L Nahrlich, Eriangen, Klinik mit Poliklinik fur Winder und Jugendliciie/ 
Sozialpadiatrisciies Zentrum/CF-Ambulanz 

17. G. Dockter, Homburg/Saar, Universitatsklinik fur Kinder- und 
Jugendmedizin 

18. H. Kdster, Oldenburg, Kinderklinik Oldenburg 

19. A. Hebestreit, Wurzburg, lulius-Maximilians-Universitat/Kinderpoliklinik 

20. EH. Baike, Greifswald, Klinik und Poliklinik fur Kinder- und Jugendmedizin 
der Universitat Greifswald/CF-Ambulanz 

21. HE. Heuer, Hamburg, Altona-Klinik/CE-Ambulanz 

22. W. Kamin, Mainz, Universitatsklinik/Pad. Pneumologie 

23. P. Kuster, Munster, Klinik fur Kinder- und Jugendmedizin Clemenshospltal 

24. R. Szczepanski, Osnabruck Kinderhospital Osnabruck 

25. KM. Keller, Wiesbaden, DKD Wiesbaden/Klnderheilkunde 

26. H. Generlich, Berlin, Klinik fur Kinder-und Jugendmedizin/CF-Ambulanz 

27. HG Bresser, Bielefeld, Kinderzentrum der Krankenanstalten Gilead/Pad. 
Pneumologie 

28. M. Kopp, Ereiburg, Universitatsklinikum Ereiburg/Kinderklinik 

29. E. Herting, Gottingen, Georg-August-Universitat Gottingen/Kinderklinik 
und Poliklinik 7 CF-Ambulanz 

30. K Kreger, Halle, Martin-Luther-Universitat Wittenberg/Klinikum Krollwitzt/ 
Kinderklinik/CF-Ambulanz 

31. HJ. Feikert, Neubrandenburg, Klinikum Neubrandenburg/Kinderklinik 

32. J. Hautz, Offenburg, Kinderklinik Offenburg 

33. B. Schilling, Passau, Kinderklinik Dritter Orden/Sozialpadiatrisches Zentrum 

34. E. Meyer, Wilhelmshaven, Kinderklinik des Reinhard-Nieter-Krankenhauses 

35. M. Mall, Heidelberg, Klinikum der Universitat Heidelberg/Kinderklinik Abt 
lll/CF-Ambulanz 

36. W. Wiebicke, Bremen, Prof Hess-Kinderklinik/Zentralkrankenhaus 

37. FK, Tegtmeyer, Kassel, Kinderkrankenhaus Park Schdnfeld 
Italy 

1. B. Assael, Verona, Centre Regionale Veneto per la Fibrosi Cistica, Azienda 

Ospedaliera Universitaria Integrata di Verona 

France 

1. D. Hubert, Paris, cystic fibrosis centre and service de pneumologie, hopital 
Cochin APHP 

2. H. Mosnier-Pudar, Paris, service d'endocrinologie, hopital Cochin APHP 

3. G. Lenoir, Paris, cystic fibrosis centre and service de pediatric, hopital 
Necker 

4. Jean-Jacques Robert, Paris, cystic fibrosis centre and service 
d'endocrinologie, hopital Necker - 

5. L. Kessler, Strasbourg, Service d'endocrinologie, Universite de Strasbourg 

6. L. Weiss, Strasbourg, cystic fibrosis centre and service de pediatric, Hopital 
de Hautepierre 

7. R. Nove-Josserand, Lyon, Cystic fibrosis centre and Service de Medecine 
Interne, Hopital Lyon Sud 

8. MC. Vantygehm, Lille, Service d'Endocrinologie, Centre Hospitaller et 
Universitaire de Lille 

9. A. Munck, Paris, Cystic fibrosis centre and Service de Pediatric - Hopital 
Robert Debre APHP 

10. N Wizia, Lille, cystic fibrosis centre and service de Pediatric 
U.S. Leroy, Lille, cystic fibrosis centre and service de Pneulologie 

12. GA. Loeuille, Dunkerque, Service de Pediatrie- Centre Hospitaller de 

Dunkerque 

Austria 

1. D. Thalhammer, Graz, Univ. Klinik f Kinder- und Jugendheilkunde 

2. I. Huttegger, Salzburg, St Johanns Spiral - Landeskrankenhaus, Abt 
Kinder- u. Jugendheilkunde 

3. I. Eichler, Wien, Univ. Klin, f Kinder- u. Jugendheilkunde 

4. M. Gotz, Wien, Wilhelminenspital der Stadt Wien 
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